In order to investigate the influence of spraying with proline and potassium humate (PH) on productivity and chemical components of Broad bean, cv. Koprosay, two field experiment were conducted at a private Farm in Rowad Village belong to Sahl ElHusseiniya, Sharkia Governorate throughout 2016 and 2017 seasons. Randomized complete blocks design was used with three replications. Height of plant, No. of leaves/plant, total chlorophylls, leaves fresh and dry weight, length and wide of pod, green seeds number per pod, the weight of 100 green seeds, total yield, N, P, K and proline percentages in leaves N, P, K, total carbohydrates and crude protein percentages in green pods were estimated. Spraying broad bean plants with 2 L PH/fad in addition 100 mg proline/L produced the highest values of all estimated traits in both seasons. Accordingly, it could be suggested that spraying broad bean plants grown under saline soil with 2 L PH/fad and 100 mg proline/L to improve growth characters and yield in addition to chemical components of broad bean.
INTRODUCTION
In most developing countries, legumes are often an integral part of agricultural ecosystems. Broad bean (Vicia faba L.) c v Koprosay is one of the most important legumes in Mediterranean agricultural areas (Buttery et al., 1992) . In Egypt it is consumed in huge quantities as human food.
Salinity is being the most important abiotic stresses in arid and semi-arid regions that reduced yield of main crops by extra than 50%. Also, salinity restrictions soil fertility in irrigated regions, this lead to low rainfall in addition soil leaching in these areas of world (Corwin et al., 1996) . Additionally, salinity affects 7% of the world's land area for roughly 930 million hectare (Ghasemi et al., 2002) . Also, high salinity sodicity levels lead to potassium deficiency owing to antagonistic effect of sodium on potassium absorption or disturbance of the Na+/K+ ratio (Chhabra, 1983 and Muhammed, 1986) . Salinity drives different biochemical and physiological responses in plants in different ways (Zadeh and Naeni, 2007) .
The gathering of osmolytes for example proline is a well-known adaptive mechanism in plants in opposition to salt stress conditions. Where, proline causes the expression of salt-stress-responsive proteins and might progress the plant adaptation to salt-stress (Khedr et al., 2003) . Proline acting these roles by defensive the photosynthetic machinery by performance as an oxygen radical hunter and by displaying an antioxidant activity (Heuer et al., 2003 ; Ashraf et al., 2008 and Okuma et al., 2008) . Sairam and Tyagi (2004) reported that proline accumulation balanced the deleterious effects of salinity, which considered as organic nitrogen reserve that used during stress recovery. Abd El-Samad et al. (2010) found that spraying broad bean plants with proline progressively increased saccharides as well as proteins. Abd El-Samad and Shadadd (2013) showed that treatment broad bean seeds with proline (100 ppm) increased seedlings growth characteristics even at lowest salinity level tested.
Humic acids are heterogeneous, which include macromolecule, hydrophilic acidic functional groups and hydrophobic groups (Fahramand et al., 201) . Physical structure and microbial of soil were significantly affected by humic acid application, which stimulating plant growth, nutrient uptake and yield (Asik et al. 2009 ). El-Desuki (2004 reported that increasing the level of humic acid application from 0 to 6 L/fed gradually increased growth traits of onion. Abd El-Al et al., (2005) indicated that dry matter production of faba bean plants significantly increased by application of humic acid. Faten et al. (2005) found that onion growth characters, total yield and components as well as TSS, N, P, K and Fe in bulbs were significantly affected by addition of PH as foliar application. Dhanasekarm (2006) found that total yield of tomato was improved as a result of spraying plants with humic acid as compared with untreated plants. AbdelMawgoud et al. (2007) indicated that application of humic acid increased number of leaves, fresh and dry weights of tomato plants, total and marketable yield, NPK contents and uptake. Yildirim (2007) found that humic substances promoted growth and increase yield and quality in number of tomato plant species. Gad El-Hak et al. (2012) , Dawa et al. (2013) and Helmy (2013) reported that highest growth parameters, yield and its components of pea resulted from plants spraying with humic acid. Khan et al. (2013) stated that growth and seed yield of pea were increased by soil or foliar application of humic acid. Kandil (2014) found that dry weight, 100-seed weight and yield of pea were increased by greater than ever of humic acid. Barakat et al. (2015) found that weight of 100 dry seeds, dry seeds yield plant-1 and fed-1 of common bean were positively responded to application of PH on bean. Moustafa et al. (2016) concluded that the use of PH as organic fertilizer is recommended to replace partially chemical fertilizer. Abdellatif and Abdel-Ati (2017) stated that humic acid application targeted agreat results on tomato plant growth and productivity as compared with control. Osman et al. (2017) recommended that application of PH as a foliar spray for improving the quality and quantity of wheat cultivated in salty lands. Taha and Osman (2018) indicated that addition of PH significantly increased growth parameters and chemical composition related to salt tolerant either inorganic or organic components.
Therefore, this study aimed to investigate the ampact of spraying with PH and proline levels on vegetative growth, yield and its components and chemical constituents of broad bean, Koprosay cultivar under saline soil conditions.
MATERIALS AND METHODS
Two field experiment were conducted at a private Farm in Rowad Village belong to Sahl El-Husseiniya, Sharkia Governorate throughout 2016 and 2017 seasons to investigate the influence of spraying with proline and PH (PH) on productivity and chemical components of Broad bean, cv. Koprosay. Randomized complete blocks design was used with three replications. The studied treatments (spraying with PH "PH"and proline levels) were as follow; 1-Without spraying i.e. control treatment. 2-Spraying with PH (1 L/fad). 3-Spraying with PH (2 L/fad). 4-Spraying with proline (50 mg/L). 5-Spraying with proline (100 mg/L). 6-Spraying with PH (1 L/fad) and proline (50 mg/L). 7-Spraying with PH (2 L/fad) and proline (50 mg/L). 8-Spraying with PH (1 L/fad) and proline (100 mg/L). 9-Spraying with PH (2 L/fad) and proline (100 mg/L).
Spraying with PH and proline levels were carried out three times at aforesaid levels after 20, 30 and 40 days from.
Physical and chemical properties of the experimental soil were presented in Table 1 . The area of experimental unit was (10.5 m 2 ), which included 5-ridges each of (0.6-m) in width and (3.5-m) in length. A sample of irrigation water was taken and analyzed for the saline content as revealed in Table 2 . 3.54 Broad bean, Koprosay cultivar seeds were sown in hills (2 seeds/hill) by hand at 20 cm apart on 2 rows of each ridge on 1st October in both seasons. Chemical fertilizers (N, P and K) in recommended rates and doses were added. Where, during preparation of soil, 200 kg calcium superphosphate (15.5 % P2O5) per fad was applied. In two equal doses, the first one added previous to first irrigation and second one was prior to the following irrigation, potassium fertilizer (potassium sulphate "48.0 % K2O") at 50 kg/fad and nitrogen fertilizer (ammonium sulfate "20.5 % N") at 200 kg/fad were used. Other agricultural practices were done as reported by Ministry of Agriculture and Land Reclamation recommendations, excluding studied factors.
Samples (5 plants) after 50 days of the sowing were taken randomly from each plot to measure growth traits viz: 1-Height of plant (cm). 2-No. of leaves per plant. 3-Total chlorophylls (SPAD), which was assessed by SPAD-502 apparatus (Minolta Co. Ltd., Osaka, Japan). 4-Leaves fresh weight (g).
5-Leaves dry weight (g):
The plant samples weighed and oven dried (70 °C in anticipation of stable weight) then, dry matter calculated in expression of g/plant.
The harvest was done after 65 days from sowing and continue 42 days through 6 pickings (green pods were harvested every 7 days). Random samples of green pods at harvesting time (from the fourth picking) were taken from each plot to decide the following traits: 1-Length of pod (cm). 2-Wide of pod (cm) 3-Green seeds number per pod. 4-The weight of 100 green seeds (g). 5-Total yield was considered as the total weight of green pods (t/fad). A representative samples of 100 g from leaves after 50 days from sowing (to determine N, P, K and proline percentages) and green pods after 93 days from sowing (from the fourth picking ) at proper maturity stage (to determine N, P, K, total carbohydrates and crude protein percentages) were dried (70°C until constant weight). Sample of 0.2 g was wet digested according to Peterburgski (1968) to determine; nitrogen and phosphorus contents as scribed by Jackson (1967) , crude protein (%) was considered by multiplying total N X 6.25, potassium content according to Black (1965) , Total carbohydrates (%) according to Somogy (1952) and proline percentage in leaves according to AOAC (1990) .
According to technique of analysis of variance in randomized complete blocks design (Gomez and Gomez, 1984) , all obtained data statistically analyzed using "MSTAT-C" computer software package. Means of treatments were compared using LSD method (Snedecor and Cochran, 1980) at 5 % level of probability.
RESULTS AND DISCUSSION

1-Growth traits:
As data obtainable in Table 3 show that spraying broad bean plants with PH and proline treatments in addition control treatment (without foliar spraying) caused significant effects on growth traits i.e. plant height, number of leaves/plant, total chlorophylls, fresh and dry weights of broad bean plant after 50 days from sowing date. The best treatment was spraying with PH (2 L/fad) and proline (100 mg/L) in both seasons. Generally, spraying broad bean plants with PH at different rates surpassed spraying with proline at different rates, while lowest means of growth traits were obtained from control treatment in the 1st and 2nd seasons.
The enhancing effect of PH and proline at various rates on growth traits may be due to the favourable effect of PH and proline or potassium and humic acid. Where, potassium acting important function in osmoregulation, photosynthesis, transpiration, open and closure of stomatal, protein synthesis, translating of assimilates into sink organs and enzymes establishment (Milford and Johnston, 2007) . Also, humic acid has many beneficial effects on the physical structure and microbial of soil that stimulating plant growth, cell permeability, nutrient uptake and yield (Asik et al. 2009 ). Proline induces the expression of salt-stress-responsive proteins and may improve the plant adaptation to salt-stress (Khedr et al., 2003) . Besides, proline plays a very important role in the cell's osmotic capacity, membrane stability and detoxification of negative ions in plants under saline conditions (Ashraf, 2009 Dawa et al. (2013) , Helmy (2013) , Khan et al. (2013) , Barakat et al. (2015) and Taha and Osman (2018) . 
2-Yield and its components:
The data presented in Table 4 show that spraying broad bean plants with PH and proline treatments caused significant increases in yield and its components i.e. pod length, pod wide, number of green seeds/pod, weight of 100 green seeds at harvesting time (from the fourth picking) and total yield t/fed (green pods) of broad bean plant in the two seasons of study. Spraying broad bean plants by PH (2 L/fad) and proline (100 mg/L) significantly produced highest mean values of all studied yield and its components as compared to other studied treatments in the two seasons of study. The second best treatment was spraying with PH (2 L/fad) and proline (50 mg/L) and PH (1 L/fad) and proline (100 mg/L), respectively.
The enhancing effect of proline treatments might be proline acting these functions by defensive the photosynthetic machinery by performance as an oxygen radical scavenger as well as by displaying an antioxidant action (Heuer et al., 2003; Ashraf et al., 2008 and Okuma et al., 2008) . Obtained findings are in conformity by those of Faten et al. (2005) , Dhanasekarm (2006) , AbdelMawgoud et al. (2007) , Yildirim (2007) , Dawa et al. (2013) , Khan et al. (2013) , Abdellatif and Abdel-Ati (2017) and Taha and Osman (2018) .
3-Chemical constituents in the leaves and seeds:
The data obtainable in Tables 5 and 6 illustrate that spraying broad bean plants with PH and proline treatments besides control treatment (without foliar spraying) significantly affected chemical constituents in green seeds at harvesting time (from the fourth picking) of broad bean plant in the two seasons of study. The highest mean values of studied chemical constituents in the leaves and seeds were obtained due to spraying broad bean plants with PH (2 L/fad) and proline (100 mg/L) in the two seasons of study. The descending order of other studied treatments was PH (1 L/fad) and proline (100 mg/L), PH (2 L/fad) and proline (50 mg/L) during both years. Conversely, the lowest means of all studied chemical constituents in the leaves and seeds was resulted from without spraying during both growing years.
The enhanced effect of proline treatments may be due to proline stimulating the expression of salt-responsive proteins and can improve plant adaptation with salt stress (Khedr et al., 2003) . The enhanced effect of potassium therapy in the blood can be due to physical fat. It has many beneficial effects on the physical structure of soil and microbial propagation factors, as well as increasing the modification mechanisms used to stimulate plant growth, cell permeability, nutrient uptake and yield increase (Asik et al. 2009 ). Obtained findings are in conformity by those of Abd El-Samad et al. (2010) , Faten et al. (2005) , AbdelMawgoud et al. (2007) , Helmy (2013) , Khan et al. (2013) and Taha and Osman (2018) . 
D-Economic feasibility:
The economic feasibility of broad bean plants as affected by spraying with PH and proline are presented in Table 7 . The results show that the highest net return 5801 LE/fed over both seasons was obtained from spraying broad bean plants with PH (2 L/fad) and proline (100 mg/L), such treatment returns the highest benefit cost ratio (2.133) in comparison with the other treatments. Therefore, this treatment considered to be economical for broad bean production under soil salinity and the environmental condition of Sahl El-Husseiniya, Sharkia Governorate. 
